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Title of the Invention: Body Structure Reinforced by a Stiffener for Cars and Body 
Assembly Method for This Stiffener 

Abstract 

Object This invention is to obtain a body in which the objective part is rationally 
reinforced without the need for a means of fixing and without the work of filling with 
foaming agent. 

Construction Stiffener 7, which can be fixed in a part with a closed cross-section by 
reacting with the heat of the paint baking of the body and which has thermosetting 
foaming sheets 9 and 10 stuck on the outer circumference part of reinforcing core 
material 8, placed in side sill 5 as a body structural part forming body 1, and through this 
body 1, in which the objective region is reinforced, can be obtained simply and with the 
least possible labour. 



Scope of Patent Claims 

Claim 1 A body structure reinforced by a stiffener for cars characterised in that it is 
furnished with a body and a stiffener, which consists of reinforcing core material that has 
thermosetting foaming sheets adhering on its outer circumference part, is placed in a body 
structure part that has a part with a cross-section closed in the assembly process of the 
said body and is fixed by reaction with the heat of the heated foaming process of the said 
body. 

3 Claim 2 A method of body assembly for the stiffener characterised in that a stiffener that 

C ^ thermosettin S foamin S sheets adhering on the outer circumference part of reinforcing 

core material is placed in a body structural part that has part with a closed cross-section in 
the body assembly process and in the process where the body is painted and baked the 
said thermosetting foaming sheets are made to foam by the heat of the said process. 

Detailed Explanation of the Invention 
0001 

Field of Industrial Application 

This invention relates to a body structure reinforced by a stiffener for cars in which a 
body structural member that has a part with a closed cross-section is reinforced by a 
> stiffener and to a method of body assembly for the stiffener. 

C 

0002 

Prior Art 

An increase in body rigidity is being progressed in cars. With this there is a requirement 
to reinforce all parts of the body lightly and firmly. In particular, as body structural parts 
that have a closed cross-section are widely used in car bodies, the reinforcing of these 
body structural parts is being progressed. 



3 



0003 However, as these parts are ones that are not within reach of the hands of the 
workers, means have for some time past been contrived for the reinforcing of these parts. 
In concrete terms, in reinforcing side sill b of car body a shown in Fig. 1 1, hitherto a 
Pipe-shaped stiffener c has been put in place along the inside of side sill b and then pipe d 
has been inserted through a hole in side sill b, as shown in the right-hand diagram of Fig 
12 and side sill b has been filled with foaming material e from the said injection pipe d. 

0004 Then the side sill part that requires reinforcing is reinforced by stiffener c, which is 
-) fixed in the part with a closed cross-section by the foaming of foaming material e, and by 

C foamm S material e ' w hich foams inside the part with a closed cross-section. 

0005 

Problems to be Overcome by the Invention 

However, with such a method of reinforcing, when stiffener c is put in place in the part of 
the car structure that is the objective a means is required separately whereby stiffener e is 
fixed so that it will not inadvertently move in the said structural part of the car. 

0006 Furthermore, after stiffener c has been put in place, the part of the car structure with 
the closed cross-section must be filled with foaming material e, using a means of filling 
Moreover, with the technique of injecting foaming material e from injection pipe d in 
order not to inject foaming material e into other parts, that is to say in order to obtain 
strengthened rigidity efficiently through filling with the foaming material, a means is 
reqmred to make the region of the body structural member that is to be reinforced into a 
sealed space and this has the shortcoming that considerable labour (number of processes) 
is required. 
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0007 Therefore a technique is wanted whereby the structural part of the car that is the 
objective can be reinforced simply. This invention is one that has been made having 
regard to such a situation. Its object is to provide a body structure reinforced by a 
stiffener for vehicles whereby the objective part of the car body can be reinforced simply 
and without the need for a separate means of fixing or for separate work filling the part 
with foaming material and providing a body assembly method for this stiffener. 

0008 

~) Means of Overcoming the Problems 

q In order to achieve the said object, the invention disclosed in Claim 1 is one where a 

stiffener is put in place inside a structural part of a car body that has parts with a closed 
cross-section forming the body and which has thermosetting foaming sheets adhering to 
the outside circumference of the stiffener core material and is fixed inside a part with a 
closed cross-section by reaction with the heat of the heat-foaming process for the body. 

0009 The invention disclosed in Claim 2 is one where, in addition to the above aim, in 
order to provide a method for reinforcing various parts of the body with a small number 
of processes a stifFener with thermosetting foaming sheets adhering to the outside 
circumference of the stiffener core material is put in place in a car body structural 
) member that has a closed cross-section in the body assembly process and the said 

( thermosetting foaming sheets of the stiffener are made to foam by heat in the paint-baking 

process of the body. 

0010 

Operation 

With the invention disclosed in Claim 1, position fixing can be carried out completely 
merely by making the stiffener adhere to the part forming the car body structural part that 
is the objective of the reinforcement in the process of car body assembly simply by 
making it adhere by using the adhesiveness of the thermosetting foaming sheet without 
the necessity for a separate means of position fixing. 
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0011 Further, the stiffener put in to the car body structural part is one in which the 
reinforcing core material is fixed in the part with a closed cross-section by the 
thermosetting foaming sheet reacting and foaming in the heat generated in the body heat- 
foaming process. 

0012 Through this it is possible to reinforce the objective part of a car body simply by a 
structure whereby a stiffener is put in place in the body structural part that is the objective 
for reinforcement without the need for a separate means of fixing or separate work to fill 
the part with foaming material. 

0013 With the invention disclosed in Claim 2, the stiffener is put in place in the body 
structural part that is the objective of reinforcement and then, by leaving it to the process 
where the body paint is baked, the thermosetting foaming sheet foams in the said part and 
the reinforcing core material that is in the said part is fixed. 

0014 

Practical Embodiments 

An explanation of this invention will be given below based on Practical Embodiment 1 
shown in Fig. 1 to Fig. 6. 1 in Fig. 1 shows the body of a car, for example a 4-door type, 
to which this invention is applied. 

0015 Body 1 has an engine space 3 in the front part of a compartment 2, on which a door 
2a is fitted, and it has a boot 4 in the rear part. Body 1 shows the state before the fitting 
out process where painting has been carried out after assembly of the various parts in the 
car body assembly process by a drying process [hereinafter referred to as the 'paint- 
baking process* (corresponds to the heat-foaming process in this application)] after 
immersion in an electrodeposition liquid. 
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0016 A stiffener 7 is placed in the part where side sill 5 crosses centre pillar 6, which is 
the region that requires reinforcing among the parts that have a closed cross-section that 
form body 1 and the said part is reinforced. 

0017 Here, giving an explanation about stiffener 7, stiffener 7 has pipe-shaped 
reinforcing core material 8 of a size that can be placed in the side sill part, as shown in 
Fig. 2(a). 

0018 The said reinforcing core material 8 uses a construction, for example, where 2 
empty refreshing drink cans 8a and 8a are joined together in series. In concrete terms, a 
construction is adopted whereby the 2 empty cans 8a and 8a are laid out in a straight row 
so that the open drinking openings (not shown in the diagram) are put up against one 
another, the adjacent end parts are bonded together by sticking on (winding round) belt 
shaped thermosetting foaming sheet 9 (because thermosetting foaming sheet 9 has 
adhesiveness) and the said parts are sealed. This is because the length of the region that 
is reinforced is sufficient with the 2 open cans 8a and 8a and in order to make it in such a 
way that electro-deposition liquid does not penetrate into open cans 8a and 8a. 

0019 Of course, cans are used for empty cans 8a and 8a with an external shape such that 
they can be freely put in place in the closed cross-section of side sill 5. Belt-shaped 
thermosetting foaming sheets 10 and 10 are wound round by adhesion in position at both 
ends on the outside circumference of reinforcing core material 8. 

0020 The complete stiffener 7 is formed by putting thermosetting foaming sheets 9 and 
10 on reinforcing core material 8 in this way. This stiffener 7 is put in place and fixed in 
position in the hollow part of the said side sill 5 in the body assembly process. 



0021 A foaming sheet is used for the said respective thermosetting foaming sheets 9 and 
10 with a function whereby it foams in reaction to the heat during the paint-baking 
process of the said body 1. Making use of this function of thermosetting foaming sheets 9 
and 10, reinforcing core material 8 is fixed in the part with a closed cross-section of the 
side sill part where it crosses centre pillar 6, as shown in Fig. 2(b). 

0022 An explanation will now be given about the method of assembly for stiffener 7 in 
side sill 5 for reinforcing the side sill part where it crosses centre pillar 6 by means of 
reinforcing core material 8 that is fixed in part of side sill 5 and thermosetting foaming 
sheets 9 and 10 that foam in the part with a closed cross-section in side sill 5. 

0023 Here, a simple explanation will be given about the sequence for body 1 before 
explaining the method of assembly, because stiffener 7 is assembled as a diversion in the 
process up to the completion of body 1. That is to say, car body 1 is assembled as a 
whole as shown in Fig. 1 by a known method of body assembly. After this, it goes into 
the paint line. After body 1 has gone through the electrodeposition process and baking 
process on the paint line and painting is completed, it reaches the fitting-out process and 
then the final assembly process and becomes the product. 

0024 With regard to the assembly of stiffener 7, in the process where body 1 is assembled 
first of all in this sequence stiffener 7 before foaming is put in place in side sill 5 where it 
crosses pillar 6 and is the framework of the body, as shown in the flow chart in Fig. 3. 

0025 This is carried out as follows. That is to say, before assembly of side sill 5 the 
whole of stiffener 7 with thermosetting foaming sheets 9 and 10 adhering to it is left 
supported on the inside of side sill outer panel 5a of side sill 5 by making use of the 
adhesiveness of the said thermosetting foaming sheets 9 and 10, as shown in Fig. 4. 
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0026 Through this, when side sill 5 is assembled by fitting side sill outer panel 5a to side 
sill inner panel 5b at the time of the body assembly process, the whole of stiffener 7 is in 
place in the part with a closed cross-section of the side sill part that crosses centre pillar 6, 
as shown in Fig. 5(a) and (b). The fitting of door 2a is carried out in this body assembly 
process. 

0027 Next, when the body assembly process has been completed, body 1 is introduced to 
the electrodeposition process and electrodeposition painting is carried out on the surface 
of body 1. After this, body 1, on which electrodeposition has been completed, is 
introduced to the paint-baking process. Through this the paint is dried by heating to a 
high temperature and baking it. 

0028 At this time, because sheets that react in the heat of the baking process are 
employed for thermosetting foaming sheets 9 and 10 of stiffener 7, thermosetting foaming 
sheets 9 and 10 foam and set on account of the heat at the time of the said baking process, 
as shown in Fig. 2(b) and Fig. 6(a) and (b). 

0029 Thereupon reinforcing core material 8 is fixed in the required position inside the 
part of side sill 5 with a closed cross-section by thermosetting foaming sheets 9 and 10, 
which have foamed. Through this, side sill 5 is reinforced by reinforcing core material 8 
and the foaming material that has foamed and set. 

0030 Thus by employing stiffener 7, which uses thermosetting foaming sheets 9 and 10, it 
becomes possible to fix reinforcing core material 8 in the required position in the part 
with a closed cross-section without the need for a separate means of fixing, without the 
work of separate filling with foaming material after completing the installation and 
position fixing of reinforcing core material 8 and, in addition, without the need for a 
separate heating process. 
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0031 Consequently, reinforcing of the body structural parts having a part with a closed 
cross-section, which until now has taken many processes, can be carried out by simple 
operations by means of stiffener 7. Moreover, the construction using empty cans 8a and 
8a for reinforcing core material 8 puts material resources to good use and can reinforce 
the region of body 1 that is the objective. Furthermore, as a high rigid strength that is 
greater than when using a simple pipe-shaped member can be brought about by means of 
the end wall that is at the end of empty can 8a, the effect is great. 

0032 Furthermore, with body 1 reinforced by such a stiffener 7, the required place can be 
reinforced even in parts where reinforcing the strength by foam filling is difficult, such as 
the objective body structural part that is to be reinforced, that is to say, side sill 5 bonded 
to the bottom of centre pillar 6 which has an opening through centre pillar 6, by a simple 
construction where stiffener 7 is placed in side sill 5 close to the opening during the body 
assembly process and a rationally reinforced body 1 can be obtained. 

0033 Further, with the method of fitting stiffener 7 in body 1 in the way described above, 
the body structure that is the objective structural part for reinforcement can be most 
rationally reinforced with a small number of processes. 

0034 Furthermore, in Practical Embodiment 1 reinforcing core material 8 is used that was 
empty cans 8a and 8a put together, but it is not restricted to this. Reinforcing core 
material 8 of empty cans 8a and 8a separated by a distance 8, as shown in Fig. 7(a) or 
pipe 1 1, as shown in Fig. 7(b), may be used as reinforcing core material 8. 

0035 Of course, angular tube 12 that has an external shape resembling the shape of the 
closed cross-section of side sill 5, as shown in Fig. 8, can be used as reinforcing core 
material 8. There is no particular limitation on the shape of reinforcing core material 8. 
Further, reinforcing core material 8 may also be a tubular member where a bending 
process is carried out on sheet metal and it is joined so as to become a closed cross- 
section shape. 
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0036 Further, in Practical Embodiment 1 the example was given where the invention was 
applied to reinforcing side sill 5, but it is not limited to this. It may be applied to other 
parts extending up and down, left and right or forwards and backwards in the car body 
which have parts with a closed cross-section and also to the impact beam integral with the 
door (a guard member for protecting the door). Furthermore, in the description above 
belt-shaped foaming sheets 9 and 10 were wrapped round reinforcing core material 8, but 
these sheets need not be made belt-shaped and can cover the whole surface of the external 
circumference of the said core material 8. 

0037 Examples are shown in Fig. 9 and Fig. 10 where the impact beam has been 
reinforced. Explaining this example as Practical Embodiment 2 of this invention, 
stiffener 7 has a construction where strip plate 8b with an external shape that can be 
inserted into impact beam 15 is made reinforcing core material 8 and strip-shaped 
thermosetting foaming sheet 16 is made to adhere to both sides of this reinforcing core 
material 8, as shown in the expanded diagram part of Fig. 9 and the right-hand diagram in 
Fig. 10. 

0038 For the reinforcement, impact beam 1 5 into which stiffener 7 has been inserted 
beforehand is fitted to door 2a at the time of the body assembly process. After this, as 
described in Practical Embodiment 1, during the paint-baking process the reinforcing is 
carried out by making thermosetting foaming sheets 16 and 16 foam through the heat of 
the said process, as shown in the diagram on the left side of Fig. 10. 

0039 Here, the same symbols have been used for the same structural parts as in Practical 
Embodiment 1 described above in Fig. 7 to Fig. 9 and description of these is omitted. 
Moreover, in both Practical Embodiment 1 and Practical Embodiment 2 the foaming 
sheets were made to foam in the paint-baking process, but it is also possible to make them 
foam by the heat-foaming process through a heat-foaming process that is separate from 
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the paint-baking process in a process that takes place before immersion in the 
electrodeposition liquid. 

0040 

Effect of the Invention 

THrough the invention disclosed „ Claim , and ^ ^ ^ 

...spo KiW e,o reinforce t heob j ec t p artofac „ bodysjmplyjufflbyaconstacHonwhOT 
a sttffener is ptaced in the objective body antral par, tha, is «o be reinforced, without a 
separate means of fixing and without the need for separate work to fill 1, with foaming 
material, 

OMl Therefore a rationally rei „ foreed body can be obail ^ ^ h ^ 
me above effect, tbcongh the invention disclose in Claim 2 it is possible to strengthen 
various parts of the body with few processes. 

Brief Explanation of the Diagrams 

Fig. 1 is an oblique view relating to Practical Embodiment I of mis invendon which 
shows a body where the side sill has been reinforced. 

Fig. m b an oblique view showing a stiffener before foaming tha, reinforas me Mjd 
atde sill in the situation where 1, baa been p laC ed in position and fixed in thepar, of me 
stde s.,1 that ^sses the centre piUa, w „ an oblique view showing the situation where 
me thennosemng foaming sheet of the said stiffener has reacted to the heat of the pain,- 
baking process and foamed. 

^'^l ^ .'.^ ^ ^fj^j^ ^ explain as far as the stiffener being fixed in the side sill, a diversion 
in the line of body assembly. 

Fig. 4 is a diagram to explain as far as the stiffener being fixed in the sld e sill 
accompanying the assembly of the said side , iU tha, is ca™d ou, in the body'assemb.y 
process. ' 
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Fig. 5(a) is a front elevation showing the situation where the stiffener has been placed in 
the part of the side sill that crosses the centre pillar through the assembly of the said side 
sill, (b) is a side cross-section of the same. 

Fig. 6(a) is a front elevation showing the situation where the thermosetting foaming 
sheets of the stiffener in the said side sill part have reacted to the heat of the paint-baking 
process and foamed, (b) is a side cross-section of the same. 

Fig. 7(a) and (b) are front elevations showing the construction of respectively different 
stiffeners. 

Fig. 8 is a diagram showing the situation where a different stiffener has been placed in the 
side sill and the situation where the thermosetting foaming sheet has foamed. 
Fig. 9 is a diagram showing an impact beam relating to Practical Embodiment 2 of this 
invention together with the door. 

Fig. 10 is a diagram showing the situation where the stiffener that reinforces the said 
impact beam is placed in the impact beam and the situation where the thermosetting 
foaming sheet has foamed. 

Fig. 1 1 is a side elevation showing a car in which the side sill has been reinforced. 

Fig. 12 is a diagram to explain the conventional structure whereby a side sill is reinforced. 

Explanation of the Symbols 



1 


body 


2a 


door 


5 


side sill 


5a 


side sill outer panel 


5b 


side sill inner panel 


7 


stiffener 


8 


reinforcing core material 


9, 10 


thermosetting foaming sheet 


15 


impact beam 
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Fig.3 

The stiffener is placed in the 
framework of the car body 
in the assembly process 

Electrodeposition 
* 

Paint-baking process 



